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Long after the discovery of superdeformation (SO) in fission isomers of the actinide region 1 , such shapes have been found at high spins in both the heavy and the light rare-earth regions. These are due mainly to a shell effect for shapes having axes with length in the ratio 2:1. While the reduced Coulomb repulsion further stabilizes the SO shape in the former case, it is the centrifugal force which is playing that role at high spins in the latter. In the heavy rare-earth region, a discrete SO band was first discovered 2 at Oaresbury in 1 52oy. Moment of inertia, as well as lifetime measurements, are consistent with a 2:1 ratio of axes ( as in the actinides). This band is observed up to spin sot; compared with maximum spins around 401i for bands of normal deformation.
The population of these SO bands is not well understood at present. It was proposed 3 several years ago that entrance channel effects might favor the superdeformed shapes since a symmetric target and projectile in contact have a shape with axis ratio close to 2:1. This is an interesting possibility because it would contradict the idea of a compound nucleus.
However, such effects may not be necessary to explain the population of SO bands. Herskind et al 4 . have shown recently that statistical decay calculations (including effects of the tail of the giant dipole resonance) can account for the higher population of discrete SO states relative to states of normal deformation for the highest spins. Neverthless, this does not exclude entrance channel effects. In the present study, we search for such effects by comparing yields of the 1 5 2 oy SO band for different projectile-target combinations.
In order to look for the influence of the entrance channel in the feeding of the SO band in 152oy, we have studied the nearly symmetric reaction we have also plotted E* and the 'max calculated with the Bass modeJ 8 .
The angular momentum at which the liquid-drop-model fission barrier is equal to the neutron binding energy is also indicated. A schematic feeding pattern of the SO band, as a function of spin, derived from the intensity of the observed transitions 2 , is also shown. This spin region can be taken as a lower limit to the angular momentum required to produce this band, and it appears to coincide with the spin range where this band is yrast.
In order to provide good yields of this SD band, the 'max from the reaction needs to be well above this lower limit. It is apparent that the 48ca-and 7 4 Ge-induced reactions produce an 'max close to or above the angular momentum for fission, and satisfy the above criterion . However, the 4 0 Ar reaction did not bring in enough angular momentum to meet this requirement. To get the necessary angular momentum with an 4 0Ar reaction, the energy would have to be higher, leading to a 5n rather than a 4n main product. For this case, 48ca is a better projectile than 4 0 Ar due largely to its more favorable a-value. Also, for this case, the lower a-value and increased Coulomb barrier for the 74Ge + 82se system make it rather similar to the 4 8ca + 1 08pd system although the 'max is somewhat larger. From this comparison of the three reactions we can conclude that, in order to maximize the population of the SO band, it is necessary to use the reaction that will bring in an 'max near the fission limit at an excitation energy which produces a reasonable yield of the desired nucleus.
A comparison of the SD ridge structure (generated by unresolved SD bands) for the three reactions, suggests that excitation energy may also influence the population of SD bands. Although the intensity of the discrete SD band in the Ar-induced reaction is smaller than that of the other reactions, the intensity of the unresolved SD ridge appears to be at least as high {Table 1 ). In the 4 0 Ar-induced reaction, the 'max is slightly above the required lower angular momentum limit, and it appears that (unresolved) SD states are populated. However, it seems that this population does not reach the yrast line in the spin range where the discrete SD band is strongly populated. This suggests that the excitation energy of the product may also be an important parameter for the population of discrete SD bands.
In conclusion, we have not observed evidence for entrance channel effects in the yields of these three reactions. It appears that all the .,
